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• OU ONE: TAILINGS SEEPAGE CONTAMINATION OF GROUND WATER AQUIFERS.

• OU TWO: LONG-TERM TAILINGS STABILIZATION, SURFACE RECLAMATION, AND SITE CLOSURE.

• OU THREE: RADON CONCENTRATIONS IN NEIGHBORING SUBDIVISIONS.

AS DISCUSSED IN SECTION 2.0 ABOVE, SPECIFIC ENVIRONMENTAL CONCERNS AND PROBLEMS AT THE HMC SITE
HAVE BEEN ADDRESSED BY EITHER EPA, NMEID, OR NRC SINCE INCLUSION ON THE NPL.  TO DATE, OU ONE
HAS BEEN ADDRESSED BY BOTH EPA AND NMEID.  EPA REQUIRED HMC TO PROVIDE NEIGHBORING SUBDIVISIONS
WITH ALTERNATE WATER SUPPLIES (1983 CONSENT AGREEMENT WITH HMC) IN RESPONSE TO OFF-SITE TAILINGS
SEEPAGE CONTAMINATION OF DOMESTIC WELLS, WHILE NMEID HAS REQUIRED HMC TO OPERATE AN AQUIFER
PROTECTION AND RESTORATION PROGRAM IN AREAS CONTAMINATED BY TAILINGS SEEPAGE PURSUANT TO NEW
MEXICO WATER QUALITY CONTROL COMMISSION REGULATIONS (GROUND WATER DISCHARGE PLAN DP-200). 
ALTERNATE WATER WAS EXTENDED TO THE NEIGHBORING SUBDIVISIONS IN 1985, USAGE COSTS PRE-PAID BY
HMC FOR TEN YEARS, AND THE WATER RIGHT TRANSFERRED TO THE VILLAGE OF MILAN, NEW MEXICO BY
QUITCLAIM DEED.  AS DISCUSSED EARLIER, THE AQUIFER PROTECTION AND RESTORATION PROGRAM HAS BEEN
EFFECTIVE IN REVERSING NATURAL GROUND WATER FLOW GRADIENTS IN THE SAN MATEO ALLUVIAL AND UPPER
CHINLE AQUIFERS AND CONTAINING TAILINGS SEEPAGE CONTAMINATION ON HMC PROPERTY.  ON JULY 27,
1989, THIS RESTORATION PROGRAM WAS RENEWED FOR A PERIOD OF 5 YEARS BY NMEID.

OU ONE IS ALSO BEING ADDRESSED BY NRC UNDER MILL TAILINGS REGULATIONS IN 10 CFR 40, APPENDIX A,
PURSUANT TO THE ATOMIC ENERGY ACT OF 1954, AS AMENDED.  TO DATE, NRC HAS IMPLEMENTED A DETECTION
MONITORING AND HAZARDOUS CONSTITUENT DATA GATHERING PROGRAM AT THE SITE AND HAS ESTABLISHED
GROUND WATER PROTECTION STANDARDS AND POINTS OF COMPLIANCE FOR THE TAILINGS DISPOSAL AREA. 
MONITORING DATA COLLECTED UNDER THE DIRECTION OF NRC INDICATE THAT GROUND WATER PROTECTION
STANDARDS ARE EXCEEDED AT ESTABLISHED ONSITE POINT OF COMPLIANCE WELLS, AND THEREFORE NRC HAS
REQUESTED HMC TO SUBMIT A CORRECTIVE ACTION PLAN FOR GROUND WATER.  NRC WILL, IN CONJUNCTION
WITH NMEID'S REQUIREMENTS, REQUIRE HMC TO IMPLEMENT A CORRECTIVE ACTION PROGRAM AT THE SITE,
WITH THE OBJECTIVE OF LONG-TERM REMEDIATION OF TAILINGS CONTAMINATED GROUND WATER.

OU TWO ABOVE IS BEING ADDRESSED BY NRC UNDER MILL TAILINGS REGULATIONS IN 10 CFR 40, APPENDIX A. 
IN ACCORDANCE WITH THESE REGULATIONS, NRC WILL REQUIRE HMC TO SUBMIT A FINAL RECLAMATION PLAN
FOR NRC APPROVAL, AND UPON  HMC'S DECISION TO TERMINATE ITS OPERATIONS. TO IMPLEMENT THE PLAN
FOR THE TAILINGS DISPOSAL AREA WHICH MEETS THE TECHNICAL REQUIREMENTS OF 10 CFR 40, APPENDIX A,
AS AMENDED, WHICH CONFORM WITH EPA STANDARDS IN 40 CFR 192.  THESE ACTIVITIES WILL ADDRESS
LONG-TERM STABILIZATION AND CLOSURE OF THE TAILINGS DISPOSAL AREA.  TO DATE, HMC HAS IMPLEMENTED
A LAND CLEAN-UP PROGRAM FOR WINDBLOWN TAILINGS AS REQUIRED BY 10 CFR 40, APPENDIX A AND NRC
LICENSING REQUIREMENTS, AND WILL CONTINUE THIS PROGRAM PURSUANT TO NRC REQUIREMENTS UNTIL THE
SITE IS CLOSED.  HMC HAS ALSO SUBMITTED A RECLAMATION PLAN TO NRC AS REQUIRED BY SOURCE MATERIAL
LICENSE SUA-1471.  NRC IS CURRENTLY REVIEWING THIS PLAN.

THE THIRD OU IS AUTHORIZED BY THIS ROD AND ADDRESSES RADON CONCENTRATIONS IN NEIGHBORING
SUBDIVISIONS.  THE SUBDIVISIONS THEMSELVES ARE LOCATED SOUTH AND SOUTHWEST OF THE HMC SITE. 
LIMITED DATA COLLECTED BY NMEID PRIOR TO CONDUCT OF THE RADON RI SUGGESTED THAT THE HMC MILL AND
TAILINGS EMBANKMENTS MIGHT SIGNIFICANTLY INFLUENCE RADON CONCENTRATIONS IN THE SUBDIVISIONS AND
THUS POSE A THREAT TO HUMAN HEALTH AND THE ENVIRONMENT.  AS A RESULT, EPA REQUIRED AN
INVESTIGATION ADDRESSING THE CONCENTRATIONS AND POSSIBLE SOURCES OF RADON IN THE SUBDIVISIONS. 
THE PURPOSE OF THIS ROD IS TO DISCUSS THE RESULTS OF THE RADON INVESTIGATION AND FORMALIZE EPA'S
DECISION THAT NO ADDITIONAL ACTION FOR OFF-SITE RADON IS NECESSARY.

#SC
5. SITE CHARACTERISTICS

5.1 METEOROLOGY



THE HMC SITE AREA HAS AN ARID TO SEMI-ARID CONTINENTAL CLIMATE WHICH RECEIVES MORE THAN 60
PERCENT SUNSHINE EACH DAY, ON AVERAGE, THROUGHOUT THE YEAR.  ON AN ANNUAL BASIS, WINDS ARE
MODERATE AND ARE PRIMARILY FROM THE SOUTHWEST.  AVERAGE YEARLY PRECIPITATION IS ABOUT 10 INCHES,
MOST OF WHICH OCCURS IN THE SUMMER WITH GENERALLY DRY CONDITIONS PERSISTING YEAR-ROUND.

5.2 GEOLOGY AND HYDROLOGY

THE HMC SITE AND SUBDIVISIONS ARE LOCATED ON THE NORTHEAST FLANK OF THE ZUNI UPLIFT, A TECTONIC
FEATURE WHICH IS CHARACTERIZED BY A CORE OF PRECAMBRIAN CRYSTALLINE BASEMENT ROCKS PARTIALLY
MANTLED BY PERMIAN AND TRIASSIC SEDIMENTARY ROCKS.  THE ZUNI UPLIFT IS SURROUNDED BY SEVERAL
TECTONIC DEPRESSIONS, INCLUDING THE GALLUP SAG TO THE WEST-SOUTHWEST AND ACOMA SAG TO THE
SOUTHEAST.  MAJOR FAULTS OCCUR ALONG THE SOUTHWEST FLANK OF THE ZUNI UPLIFT AND A NUMBER OF
MINOR FAULTS ARE MAPPED IN THE REMAINDER OF THE REGION.  NO ACTIVE MAJOR OR MINOR FAULTS ARE
KNOWN TO BE IN THE VICINITY OF THE SITE.  FIGURE 3 SUMMARIZES THE REGION'S GEOGRAPHY.

THE SITE IS UNDERLAIN BY THE SAN MATEO ALLUVIUM TO DEPTHS OF OVER 120 FEET.  THE ALLUVIUM IS
GENERALLY SANDY SILT; HOWEVER, TWO DISTINCT SAND AND GRAVEL HORIZONS OCCUR AT THE TOP AND BOTTOM
OF THE UNIT.  THE LOWER SAND AND GRAVEL HORIZON IS RELATIVELY CONTINUOUS THROUGHOUT THE AREA AND
IS A SOURCE OF WATER IN THE REGION.  GROUND WATER IN THE SAN MATEO ALLUVIUM FLOWS SOUTHWEST
NORTH OF THE HMC SITE.  DIRECTLY UNDERLYING THE ALLUVIUM IS THE CHINLE FORMATION (WITH UPPER AND
LOWER MEMBERS) WHICH IS IN TURN UNDERLAIN BY THE SAN ANDRES LIMESTONE.  AS DISCUSSED EARLIER,
THE SAN MATEO ALLUVIUM AND UPPER CHINLE FORMATIONS ARE AQUIFERS, HAVE BEEN LOCALLY AFFECTED BY
SEEPAGE FROM THE TAILINGS FACILITY, AND HAVE BEEN ADDRESSED BY NMEID'S GROUND WATER DISCHARGE
PLAN.

THE HMC MILL AND SUBDIVISIONS ARE LOCATED IN THE ARROYO DEL PUERTO VALLEY WHICH IS ENCIRCLED BY
A NUMBER OF MINERAL DEPOSITS.  TO THE WEST-NORTHWEST IS HAYSTACK MESA WHERE URANIUM WAS FIRST
DISCOVERED IN THE GRANTS MINERAL BELT.  TO THE NORTH IS AMBROSIA LAKE, THE DENSEST URANIUM
MINING AND MINE VENTILATION LOCATION IN THE UNITED STATES. THERE ARE ALSO OPEN PIT URANIUM
MINES, AND THEREFORE, OUTCROPPING MINERALIZATIONS AT THE SURFACE LOCATED IN THE VARIOUS MESAS
BETWEEN AMBROSIA LAKE AND THE ARROYO DEL PUERTO VALLEY.  A NUMBER OF SURFACE EXCAVATIONS ARE
ALSO FOUND IN AND AROUND THE MESAS TO THE EAST AND NORTHEAST.  TO THE NORTHEAST IS THE SAN MATEO
VALLEY WHICH DRAINS AIR FLOW FROM THE NORTH SIDE OF MOUNT TAYLOR WHERE THE LARGEST AND DEEPEST
URANIUM MINE IS LOCATED.  TO THE EAST IS THE LOBO CANYON DRAINAGE WHICH ALSO EXHIBITS THE
RESIDUES OF SEVERAL PAST MINING VENTURES.

THE SURFACE WATER REGIME OF THE MILL SITE IS INFLUENCED BY THE ARID TO SEMI-ARID CLIMATE OF THE
REGION, THE RELATIVELY MEDIUM TO HIGH PERMEABILITY OF THE SOILS AND THE EXPOSED BEDROCK IN THE
WATERSHEDS. THE SAN MATEO DRAINAGE BASIN WHICH INCLUDES THE MILL SITE HAS A DRAINAGE AREA OF
APPROXIMATELY 291 SQUARE MILES.  THE ONLY SURFACE WATER BODIES ARE SEVERAL STOCK PONDS, SOME
SMALL EPHEMERAL PONDS, AND AN UNDETERMINED NUMBER OF SPRINGS ON THE FLANKS ON MOUNT TAYLOR. 
NONE OF THESE WATER BODIES ARE AFFECTED BY THE MILL OPERATIONS, BECAUSE THEY ARE GEOGRAPHICALLY
REMOTE AND NOT HYDROLOGICALLY CONNECTED WITH THE SITE.

5.3 OFF-SITE RADON

THE SPECIFIC ELEMENT OF CONCERN ADDRESSED FOR THIS OPERABLE UNIT IS RADON-222, WHICH IS THE
FIRST DECAY PRODUCT OF RADIUM-226.  RADON IS AN INERT GAS THAT DECAYS WITH A HALF-LIFE OF 3.8
DAYS INTO SHORT-LIVED, PRIMARILY ALPHA-EMITTING RADON PROGENY.  RADON LEVELS WERE MONITORED IN 
THE FOLLOWING SUBDIVISIONS SOUTH AND SOUTHWEST OF THE HMC SITE DURING THE RI:  MURRAY ACRES,
BROADVIEW ACRES, FELICE ACRES, AND PLEASANT VALLEY ESTATES.  THE PRIMARY OBJECTIVES OF THE RADON
RI WERE:

• TO ACCURATELY MEASURE THE ANNUAL AVERAGE INDOOR RADON CONCENTRATIONS IN DWELLINGS 



LOCATED NEAR THE MILL;

• TO ACCURATELY MEASURE THE ANNUAL AVERAGE OUTDOOR RADON CONCENTRATIONS IN AIR IN THE
VICINITY OF THE RESIDENCES LOCATED IN THE SUBDIVISIONS; AND

• TO ACCESS THE SIGNIFICANCE OF THE POTENTIAL INFLUENCE OF THE MILL AND TAILINGS
EMBANKMENTS ON RADON LEVELS IN THE SUBDIVISIONS.

A PRELIMINARY RADON SCREENING PROGRAM WAS INITIATED IN OCTOBER OF 1987, AFTER 66 OF A POSSIBLE
67 HOMEOWNERS INDICATED THEIR WILLINGNESS TO PARTICIPATE IN THE STUDY.  RESULTS OF THE
PRELIMINARY THREE-DAY SCREENING INDICATED A RANGE OF INDOOR RADON CONCENTRATIONS FROM 1.6 TO
12.1 PCI/L.  IN THE ABSENCE OF FINDING ANY ACUTE CONCENTRATIONS (EXCEEDING 20 PCI/L), THE RADON
RI FOCUSED ON LONG-TERM RADON EVALUATIONS.  INTEGRATED RADON CONCENTRATIONS WERE MEASURED DURING
A FIFTEEN-MONTH PERIOD IN THREE-MONTH INTERVALS.  CONCURRENTLY, SIMILAR INTEGRATED RADON
MEASUREMENTS WERE MADE AT 28 OUTDOOR LOCATIONS WITHIN THE FOUR SUBDIVISIONS.

A FIFTEENTH-MONTH PERIOD (FIVE QUARTERS:  OCTOBER - DECEMBER 1987, JANUARY MARCH 1988, APRIL -
JUNE 1988, JULY - SEPTEMBER 1988, AND OCTOBER - DECEMBER 1988) WAS SELECTED TO COVER THE FOUR
SEASONS OF THE YEAR AND TO PROVIDE MEASUREMENT FOR TWO WINTER MONTH PERIODS WHEN RADON
CONCENTRATIONS ARE USUALLY THE HIGHEST INSIDE HOUSES DUE TO THE HOMEOWNER ATTEMPTS TO KEEP HOMES
TIGHTLY SEALED AGAINST THE WEATHER.

INDOOR RADON DATA ARE PRESENTED IN TABLE 1 FOR EACH RESIDENCE STUDIED, BY LOT AND BLOCK NUMBER
WITHIN EACH HOUSING SUBDIVISION AND FOR EACH OF THE FIVE QUARTERS.  BOTH MEASURED AND CORRECTED
VALUES ARE PRESENTED IN THIS TABLE.  MEASURED CONCENTRATIONS WERE CORRECTED BY DETERMINING THE
RESPONSE OF A DETECTOR TO KNOWN RADON CONCENTRATIONS.

MEASURED VALUES WERE CALIBRATED BY THE FOLLOWING FACTORS FOR EACH SUCCESSIVE QUARTER:  1.21,
1.22, 1.18, 1.15, AND 1.14.  THE ANNUAL AVERAGE COLUMNS IN TABLE 1 REFLECT THE AVERAGE FOR THE
FIRST FOUR QUARTERS; THE SECOND FOUR QUARTERS; AND THE ANNUAL AVERAGE OBTAINED BY COMBINING AND
AVERAGING THE FIRST AND FIFTH QUARTERS (BOTH WINTER QUARTERS - OCTOBER THROUGH DECEMBER) WITH
THE MIDDLE THREE QUARTERS, RESPECTIVELY.  THIS THIRD CALCULATION GIVES EQUAL QUARTERLY WEIGHT TO
THE FIRST AND FIFTH QUARTERS OF THE RADON SURVEY PERIOD.  AVERAGES WERE NOT CALCULATED FOR
RESIDENCES WHERE SOME PORTION OF THE DATA WAS MISSING.  COLLECTIVELY, DATA IS MISSING FOR ONE OR
MORE QUARTERS FOR SEVEN RESIDENCES.  IN FOUR CASES ONLY ONE QUARTER'S DATA IS MISSING, IN TWO
CASES TWO QUARTERS' DATA ARE MISSING, AND IN THE THIRD CASE, DATA ARE NOT AVAILABLE FOR THREE OF
THE FIVE QUARTERS STUDIED.  AS TABLE 1 INDICATES, THE HIGHEST MEASURED QUARTERLY RADON
CONCENTRATION IN HOMES WITH INCOMPLETE DATA IS 2.9 PCI/L, WHICH IS EQUIVALENT TO A CORRECTED
RADON CONCENTRATION OF 3.5 PCI/L.  PRIMARY REASONS FOR LOSS OF DATA WERE MONITORS WHICH WERE NOT
COLLECTED DUE TO INABILITY TO CONTACT THE RESIDENTS.  AS A RESULT, COMPLETE DATA ARE AVAILABLE 
FOR 59 LIVING UNITS.  FOOTNOTES TO TABLE 1 DESCRIBE THE SPECIFIC REASONS FOR INCOMPLETE DATA. 
FIGURE 4 SHOWS THE CORRECTED ANNUAL AVERAGE RADON CONCENTRATIONS FOR EACH OF THE 59 RESIDENCES. 
THESE AVERAGES WERE OBTAINED BY COMBINING AND AVERAGING BOTH WINTER QUARTERS WITH THE MIDDLE
THREE QUARTERS.

MEASURED AND CORRECTED OUTDOOR RADON DATA FOR TWENTY-EIGHT LOCATIONS ARE PRESENTED IN TABLE 2. 
DETECTOR LOCATIONS ARE IDENTIFIED IN TERMS OF THE NEAREST RESIDENCE AND COVER THE SAME PERIOD OF
FIVE QUARTERS COVERED BY THE INDOOR RADON STUDY.  THE CALIBRATION FACTORS DETERMINED FOR EACH
QUARTER FOR THE FIRST THROUGH THE FIFTH QUARTERS WERE 0.75, 0.47, 0.53, 0.79 AND 0.95.  THE LAST
3 COLUMNS OF TABLE 2 CONTAIN THE CORRECTED ANNUAL AVERAGE RADON CONCENTRATION FOR THE FIRST 4
QUARTERS; THE SECOND 4 QUARTERS; AND THE ANNUAL AVERAGE OBTAINED BY COMBINING AND AVERAGING THE
FIRST AND FIFTH QUARTERS RESULTS (BOTH WINTER QUARTERS - OCTOBER THROUGH DECEMBER) WITH THE
MIDDLE THREE QUARTERS, RESPECTIVELY.  FIGURE 5 SHOWS THE 28 OUTDOOR MONITOR LOCATIONS AND
CORRESPONDING CORRECTED OUTDOOR ANNUAL AVERAGE RADON CONCENTRATIONS.  THESE AVERAGES WERE



OBTAINED BY COMBINING AND AVERAGING BOTH WINTER QUARTERS WITH THE MIDDLE THREE QUARTERS.

TABLE 3 PRESENTS A SUMMARY OF CORRECTED INDOOR RADON CONCENTRATIONS BY QUARTER AND SUBDIVISION,
AND TABLE 4 A SIMILAR SUMMARY FOR CORRECTED OUTDOOR CONCENTRATIONS.  THE OVERALL ANNUAL AVERAGE
INDOOR RADON CONCENTRATION IN THE 59 HOUSES IS 2.7 PCI/L.  THE ANNUAL AVERAGE OUTDOOR RADON
CONCENTRATION FOR THE 28 MONITORING STATIONS IS 1.9 PCI/L. SEASONAL VARIATION OCCURRED IN THE
INDOOR RADON CONCENTRATIONS EVIDENCED BY HIGHER LEVELS IN THE QUARTERS HAVING THE COLDEST
WEATHER.  ONLY EIGHT RESIDENCES HAVE ANNUAL AVERAGE RADON CONCENTRATIONS GREATER THAN 4 PCI/L
(12% OF THE TOTAL HOUSES IN THE SUBDIVISION).  THESE EIGHT VALUES ARE 6.7, 6.2 5.1, 4.6, 4.5,
4.2, 4.2, AND 4.1 PCI/L.  THERE ARE SEVENTEEN RESIDENTS RESIDING IN THESE EIGHT RESIDENCES.

TABLES 5 AND 7 PRESENT AND COMPARE INDOOR AND OUTDOOR RADON CONCENTRATIONS BY SUBDIVISION AND BY
THE QUALITY AND TYPE OF HOME CONSTRUCTION.  TABLE 6, TOGETHER WITH FIGURE 6, PRESENT INDOOR
RADON DATA IN THREE CONCENTRATION GROUPINGS AS A FUNCTION OF THE QUALITY AND TYPE OF HOME
CONSTRUCTION.

ANALYSIS OF THE RADON DATA COLLECTED DURING THE RI, AND SUMMARIZED IN TABLES 1-7 AND FIGURES
4-6, ALLOW THE FOLLOWING OBSERVATIONS TO BE MADE:

• AVERAGE RADON CONCENTRATIONS FOR TRAILERS ARE CONSISTENTLY LOWER THAN THE AVERAGE
CONCENTRATIONS FOR HOUSES;

• DWELLINGS WITH THE HIGHEST RADON CONCENTRATIONS CONSISTS OF FRAME HOUSES, TWO WITH
CRAWL SPACES,(4.7-6.7 PCI/L) ONE WITH A SLAB, AND NO TRAILERS;

• IN MOST CASES, TRAILERS HAVE INDOOR CONCENTRATIONS WHICH ARE COMPARABLE WITH OUTDOOR
RADON CONCENTRATIONS INDICATING SIGNIFICANT INDOOR/ OUTDOOR AIR EXCHANGES;

• NO DEFINITIVE CORRELATION IS APPARENT BETWEEN THE DISTANCE OF INDIVIDUAL HOMES FROM
THE HMC MILL AND TAILINGS EMBANKMENTS AND ANNUAL AVERAGE INDOOR RADON
CONCENTRATIONS;

• NO DEFINITIVE CORRELATION IS APPARENT BETWEEN THE DISTANCE OF OUTDOOR RADON MONITORS
FROM THE HMC MILL AND TAILINGS EMBANKMENTS AND ANNUAL AVERAGE OUTDOOR RADON
CONCENTRATIONS REGRESSION ANALYSES OF DATA FOR DIFFERENT(CORRELATION COEFFICIENTS
FOR WIND ROSE SECTORS VARIED BETWEEN 0.07 AND 0.56, WITH A COMBINED FOUR SECTOR
COEFFICIENT OF 0.05).

THESE OBSERVATIONS INDICATE THAT:

1)   OUTDOOR RADON CONCENTRATIONS DO NOT EXHIBIT THE DEGREE OF VARIABILITY WITH DISTANCE FROM
THE MILL AND TAILINGS EMBANKMENTS WHICH WOULD SUGGEST ATMOSPHERIC DISPERSION OF RADON FROM
THESE IS SIGNIFICANTLY ELEVATING THE AVERAGE RADON CONCENTRATION IN THE SUBDIVISIONS;

2) INDOOR RADON CONCENTRATIONS ARE INFLUENCED PRIMARILY BY STRUCTURAL CHARACTERISTICS OF
INDIVIDUAL HOMES WHICH ALLOW INDOOR RADON CONCENTRATIONS TO BE DOMINATED BY BUILD-UP FROM
LOCAL SOURCES OF RADON IN THE SUBDIVISIONS. 

POTENTIAL LOCAL RADON SOURCES EVALUATED WERE BUILDING MATERIALS USED IN HOUSE CONSTRUCTION AND
SOILS UNDER OR ADJACENT TO THE HOMES WITH THE MOST ELEVATED RADON CONCENTRATION.  GAMMA
RADIATION LEVELS INSIDE AND EXTERIOR OF HOMES WITH ELEVATED RADON DID NOT IDENTIFY RADIOACTIVE
SOURCES IN HOME BUILDING MATERIALS.  URANIUM AND RADIUM LEVELS IN SURFACE SOILS COLLECTED
BENEATH OR ADJACENT TO HOMES WITH ELEVATED INDOOR RADON CONCENTRATIONS WERE INDICATIVE OF
BACKGROUND LEVELS AND PROVIDED NO EVIDENCE THAT TAILINGS WERE SIGNIFICANT IN THE SOIL IN THE



VICINITY OF THESE RESIDENCES.  IN VIEW OF THESE FINDINGS, IT IS CONCLUDED THAT THE PRIMARY
SOURCE OF INDOOR RADON IN HOMES IN THE SUBDIVISIONS IS LOCAL SOIL WHICH EMITS RADON GAS. 
PRIMARY RADON ENTRY ROUTES ARE THROUGH CRACKS AND OTHER OPENINGS IN DWELLING FLOORS, WITH HIGHER
INDOOR LEVELS IN FRAMES HOUSES WITH A CRAWL SPACE OR SLAB.

#SSR
6.0 SUMMARY OF SITE RISKS

AN ENDANGERMENT ASSESSMENT OF THE RISKS TO RADON EXPOSURE WAS PERFORMED FOR THE SEVENTEEN
INDIVIDUALS RESIDING IN THE EIGHT HOUSES HAVING ANNUAL AVERAGE RADON LEVELS OF GREATER THAN 4
PCI/L.

FOUR CONSERVATIVE MODELS WHICH ARE IN CURRENT USE FOR SETTING REGULATORY STANDARDS WERE USED TO
PROVIDE UPPER-BOUND RISK ESTIMATES FOR RADON CONCENTRATIONS MEASURED IN THE EIGHT HOUSES.  THE
FIRST THREE ARE BASED ON RELATIVE RISK AND ARE THE TIME SINCE EXPOSURE AND INTERNAL ANALYSIS
MODELS USED IN THE BIOLOGICAL EFFECTS OF IONIZING RADIATION IV REPORT (BEIR IV) AND THE MODEL
EMPLOYED IN REPORT 50 OF THE INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION (ICRP 50).  A
FOURTH MODEL, USED IN A NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS 78 REPORT
(NCRP 1984), IS BASED ON ABSOLUTE RISK AND IS USED FOR COMPARISON.  THE RELATIVE RISK MODELS
ASSUME THAT THE RISKS OF EXPOSURE FROM RADIATION IS PROPORTIONAL, OR RELATIVE TO THE NORMALLY
OCCURRING, OR BACKGROUND, RISK OF LUNG CANCER.  THE ABSOLUTE RISK MODELS ASSUME THAT THE RISK OF
RADIATION EXPOSURE ADDS TO THE UNDERLYING BACKGROUND RISK OF CONTRACTING LUNG CANCER.  LIFE
TABLES USED ARE FROM BEIR IV AND ARE CORRECTED FOR UNITED STATE BACKGROUND EXPOSURE TO AVERAGE
INDOOR AND OUTDOOR RADON CONCENTRATIONS BASED ON AVERAGE VALUES FROM THE 1988 REPORT OF THE
UNITED NATIONS SCIENTIFIC COMMITTEE ON THE EFFECTS OF ATOMIC RADIATION (UNSCEAR).  THIS UNSCEAR
REPORT WAS ALSO USED TO OBTAIN CONSERVATIVE OCCUPANCY FACTORS OF 80% INDOOR AND 20% OUTDOOR FOR
RESIDENTS AND AVERAGE RADON DAUGHTER EQUILIBRIUM FACTORS OF 0.4 AND 0.8 FOR INDOOR AND OUTDOOR
RADON CONCENTRATIONS, RESPECTIVELY. THESE LATTER FACTORS ARE THEN USED TO CONVERT THE VARIOUS
RADON CONCENTRATIONS INTO EXPOSURES AS EXPRESSED BY WORKING LEVEL MONTHS PER YEAR (WLM/Y).

LUNG CANCER LIFETIME RISKS PER YEAR FOR THE SEVENTEEN RESIDENTS OF THE EIGHT HOUSES HAVING MORE
THAN 4 PCI/L AVERAGE ANNUAL INDOOR RADON CONCENTRATIONS ARE GIVEN IN TABLE 8.  THE DATA RANGE
FROM 3.1 X 10(-5) TO 5.9 X 10 AND CENTER AROUND 1 IN 10,000 PER YEAR OF RESIDENCY FOR ALL HOUSES
EXCEEDING 4.0 PCI/L AND FOR ALL AGE GROUPS.  THESE RISKS FROM RADON EXPOSURE ARE SLIGHTLY ABOVE
EPA'S THRESHOLD LEVEL FOR REMEDIAL ACTION, AND THEREFORE EPA IS RECOMMENDING THAT RADON
REDUCTION MEASURES BE EMPLOYED BY THESE EIGHT HOMEOWNERS.

#DACA
7.0   DESCRIPTION OF ALTERNATIVES AND COMPARATIVE ANALYSIS

BASED UPON THE RESULTS OF THE RI, EPA HAS DETERMINED THAT THE URANIUM MILL AND TAILINGS
EMBANKMENTS, THOUGH POTENTIAL SOURCES OF RADON IN THE AREA, ARE NOT CONTRIBUTING SIGNIFICANTLY
TO SUBDIVISION RADON LEVELS. THEREFORE, ALTERNATIVES ADDRESSING RADON EMANATIONS FROM THE MILL
AND TAILING EMBANKMENTS WERE NOT DEVELOPED, EVALUATED OR COMPARED.  NO ACTION FOR OFF-SITE RADON
WAS THE ONLY REMEDIAL ALTERNATIVE EXAMINED IN RELATION TO THE SITE ITSELF.  HOWEVER, SINCE 8
RESIDENCES IN THE SUBDIVISIONS HAD ANNUAL AVERAGE INDOOR RADON CONCENTRATIONS ABOVE EPA'S RADON
GUIDELINE OF 4 PCI/L, HOUSE BY HOUSE EVALUATIONS WERE CONDUCTED DURING THE RI IN ORDER TO
IDENTIFY CONSTRUCTION FEATURES CAUSING INDOOR RADON BUILDUP.

HOUSE BY HOUSE EVALUATIONS ALSO PERMITTED THE SELECTION OF APPROPRIATE RADON REDUCTION METHODS
FOR EACH OF THE RESIDENCES WITH RADON LEVELS ABOVE 4 CI/L.  THESE HOUSE-SPECIFIC RADON REDUCTION
METHODS WERE SUMMARIZED IN THE JULY 1989 FS, AS RECOMMENDATIONS TO HOMEOWNERS (THESE
RECOMMENDATIONS WILL BE SENT DIRECTLY TO THE INDIVIDUAL HOMEOWNERS AS WELL).  IN ACCORDANCE WITH
EPA'S CITIZEN'S GUIDE TO RADON, RADON REDUCTION EFFORTS ARE RECOMMENDED WITHIN 2 TO 3 YEARS OF



INDOOR MEASUREMENTS IF ANNUAL RADON LEVELS ARE BETWEEN 4 AND 20 PCI/L. 

#SRA
8. SELECTED REMEDIAL APPROACH

BASED ON:

A.  LONG-TERM OUTDOOR RADON MONITORING WHICH DOES NOT INDICATE A DEFINITIVE RELATIONSHIP
BETWEEN CONCENTRATION AND PROXIMITY TO THE HMC MILL AND TAILINGS EMBANKMENTS;

B. LONG-TERM INDOOR RADON MONITORING WHICH INDICATES THAT THE PRIMARY CAUSE OF ELEVATED RADON
CONCENTRATIONS IS RELATED TO LOCAL SOIL SOURCES AND CONSTRUCTION FEATURES OF HOMES WHICH
ALLOW RADON BUILD UP; AND

C. THE FACT THAT TAILINGS MATERIALS WERE NOT IDENTIFIED DURING SAMPLING IN CRAWL SPACES OF,
OR ADJACENT TO RESIDENCES WITH ELEVATED RADON; 

EPA HAS DETERMINED THAT IT DOES NOT HAVE THE AUTHORITY UNDER CERCLA SECTION 104 TO ADDRESS RADON
CONCENTRATIONS IDENTIFIED IN THE SUBDIVISIONS AND THEREFORE HAS SELECTED NO FURTHER ACTION FOR
THE RADON OPERABLE UNIT.

ALTHOUGH RESULTS OF THE RI INDICATE THAT THE MILL AND TAILINGS EMBANKMENTS ARE NOT SIGNIFICANT
IN CAUSING ELEVATED INDOOR RADON IN THE SUBDIVISIONS, EIGHT HOMES MARGINALLY EXCEED EPA'S RADON
ACTIONS LEVEL GUIDELINE.  AS A RESULT, HOUSE BY HOUSE EVALUATIONS WERE CONDUCTED DURING THE RI
TO IDENTIFY CONSTRUCTION FEATURES RESPONSIBLE FOR RADON BUILD UP.  AS DETAILED IN THE FS REPORT,
HOUSE BY HOUSE EVALUATIONS PERMITTED THE SELECTION OF RADON REDUCTION METHODS FOR EACH HOME (SEE
FIGURE 8).  THESE RADON REDUCTION RECOMMENDATIONS WILL BE MADE AVAILABLE TO INDIVIDUAL
HOMEOWNERS. 

WHILE EPA BELIEVES THAT CONTINUED SUBDIVISIONS MONITORING IS UNWARRANTED AT THIS TIME, EPA
RECOGNIZES THE NEED TO MONITOR OUTDOOR RADON AND WINDBLOWN PARTICULATE LEVELS SOUTH OF THE
DISPOSAL AREA TO ASSURE THAT CONDITIONS IN THE SUBDIVISIONS DO NOT SIGNIFICANTLY CHANGE PRIOR TO
FINAL SITE CLOSURE.  IN THIS REGARD, EPA WILL CONTINUE TO REVIEW OUTDOOR RADON MONITORING AND
PARTICULATES DATA COLLECTED AT THE FACILITY BOUNDARY PURSUANT TO NRC LICENSE REQUIREMENTS. 
SHOULD AN INCREASING TREND IN EITHER RADON OR PARTICULATES LEVELS BE NOTED, EPA AND NRC WILL
REQUIRE MONITORING OR CORRECTIVE ACTION IN THE SUBDIVISIONS, WHICHEVER IS APPROPRIATE.

#SAF
9. STATUTORY AUTHORITY FINDINGS

BASED ON THE RESULTS OF THE REMEDIAL INVESTIGATION, EPA HAS DETERMINED THAT THE URANIUM MILL AND
TAILING EMBANKMENTS AT THE HMC SITE, THOUGH POTENTIAL SOURCES OF RADON NEAR THE SITE, ARE NOT
CONTRIBUTING SIGNIFICANTLY TO OFF-SITE SUBDIVISIONS RADON CONCENTRATIONS.  EPA HAS CONCLUDED
THAT THE PRINCIPLE CAUSE OF ELEVATED INDOOR RADON CONCENTRATIONS IS RELATED TO LOCAL SOIL
SOURCES OF RADON IN THE SUBDIVISIONS, AND IS A FUNCTION OF THE TYPE AND QUALITY OF HOUSING
CONSTRUCTION.  AS A RESULT OF THIS FINDING, EPA HAS DETERMINED THAT IT DOES NOT HAVE AUTHORITY
UNDER CERCLA SECTION 104 TO ADDRESS INDOOR RADON CONCENTRATIONS IDENTIFIED AS ELEVATED IN THE
RADON OPERABLE UNIT.  THE NO ACTION DECISION FORMALIZED IN THIS ROD, HOWEVER, DOES NOT
CONSTITUTE A FINDING BY EPA THAT ADEQUATE PROTECTION HAS BEEN ACHIEVED IN THE SUBDIVISIONS. 
BECAUSE 8 OUT OF THE 66 RESIDENCES INVESTIGATED FOR RADON HAD ANNUAL INDOOR RADON CONCENTRATIONS
ABOVE THE 4 PCI/L ACTION LEVEL GUIDELINE (BETWEEN 4.1 AND 6.7 PCI/L), EPA IS RECOMMENDING RADON
REDUCTION TECHNIQUES TO RESIDENTS HAVING ELEVATED INDOOR RADON LEVELS. HOUSE-SPECIFIC RADON
REDUCTION TECHNIQUES WERE IDENTIFIED DURING THE RI AND FS IN A MANNER CONSISTENT WITH EPA'S
NATIONAL RADON POLICY.



#TA
TABLES AND ATTACHMENTS

RESPONSIVENESS SUMMARY

THE COMMUNITY RELATIONS RESPONSIVENESS SUMMARY HAS BEEN PREPARED TO PROVIDE WRITTEN RESPONSES TO
COMMENTS SUBMITTED REGARDING THE PROPOSED PLAN AT THE HOMESTAKE MINING COMPANY HAZARDOUS WASTE
SITE.  THE SUMMARY IS DIVIDED INTO TWO SECTIONS:

SECTION I:  BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS.  THIS SECTION PROVIDES A BRIEF
HISTORY OF COMMUNITY INTEREST AND CONCERNS RAISED DURING THE REMEDIAL PLANNING ACTIVITIES AT THE
HOMESTAKE SITE.

SECTION II:  SUMMARY OF MAJOR COMMENTS RECEIVED.  THE COMMENTS (BOTH ORAL AND WRITTEN) ARE
SUMMARIZED AND EPA’S RESPONSES ARE PROVIDED.

I.  BACKGROUND OF COMMUNITY INVOLVEMENT

INDIVIDUAL INTEREST OR ATTENTION TO THE SITE HAS BEEN VERY LOW-KEY. INDIVIDUAL RESIDENTS ARE
CONCERNED ABOUT THEIR HEALTH AS WELL AS THE ECONOMY OF THE AREA.  FREQUENT REPORTS BY A
POTENTIALLY RESPONSIBLE PARTIES TO RESIDENTS KEPT THEM UP TO DATE.

EPA ISSUED FACT SHEETS AND PRESS RELEASES TO UPDATE AREA CITIZENS OF SITE ACTIVITIES.  AN
INFORMATION MEETING WAS HELD IN SEPTEMBER 1987, PRIOR TO THE START OF THE IN-HOME DETECTION
STUDY.  NO ADDITIONAL CONCERNS WERE RAISED BY THESE ACTIVITIES.

II. SUMMARY OF MAJOR COMMENTS RECEIVED

THE PROPOSED PLAN FACT SHEET ANNOUNCING THE PUBLIC COMMENT PERIOD AND OPPORTUNITY FOR A PUBLIC
MEETING WERE DISTRIBUTED ON JULY 20, 1989.  THE COMMENT PERIOD BEGAN ON JULY 31 AND WAS EXTENDED
TO SEPTEMBER 1, 1989. AT THE REQUEST ON FOUR LOCAL HOMEOWNERS A PUBLIC MEETING WAS HELD ON
AUGUST 28, 1989, AT THE CIBOLA HALL.  THE PURPOSE OF THIS MEETING WAS TO EXPLAIN THE RESULTS OF
THE REMEDIAL INVESTIGATION AND THE FEASIBILITY STUDY.  FOURTEEN PEOPLE ATTENDED THE MEETING, AND
FIVE ASKED QUESTIONS. ONE ADDITIONAL LETTER WAS RECEIVED SIGNED BY FOUR RESIDENTS. 

THE COMMENTS/QUESTIONS RECEIVED DURING THE PUBLIC COMMENT PERIOD CONCERNED INTERAGENCY
REQUIREMENTS AT THE SITE, AND SPECIFIC FINDINGS IN THE RADON RI/FS.  COMMENTS RECEIVED ARE
SUMMARIZED BELOW, ALONG WITH EPA'S RESPONSES:

QUESTION 1.

HOMESTAKE INSTALLED THE MONITORS, BUT HOW WAS EPA INVOLVED, AND WHO WAS RESPONSIBLE FOR ASSURING
DATA QUALITY AND CORRECT FIELD PROCEDURES?

RESPONSE:  UNDER THE ADMINISTRATIVE ORDER (AO) SIGNED BY HOMESTAKE, THE REMEDIAL INVESTIGATION
AND FEASIBILITY STUDIES (RI/FS) WOULD BE PERFORMED BY HOMESTAKE AS A POTENTIAL RESPONSIBLE PARTY
UNDER AN EPA APPROVED WORKPLAN, MAINLY DEVELOPED BY THE STATE OF NEW MEXICO.  AS PART OF THIS
WORKPLAN A QUALITY ASSURANCE/QUALITY CONTROL PLAN (QA/QC) WAS DEVELOPED AND APPROVED BY EPA. 
THE PLAN INCLUDED CONTROLLED CALIBRATION OF DETECTORS, DUPLICATE DETECTORS AND ANALYSIS OF
UNEXPOSED DETECTORS TO ASSESS ACCURACY AND PRECISION. ALL DETECTORS WERE PURCHASED FROM AND
ANALYZED BY TERRADEX FOR LONG-TERM INDOOR AND OUTDOOR RADON MONITORING.  ALTHOUGH THE DETECTORS
WERE IN HOMESTAKE'S POSSESSION, EPA THROUGH ITS OVERSIGHT CONTRACTOR, JACOBS ENGINEERING GROUP,
AUDITED ALL WORK PERFORMED BY HOMESTAKE STAFF TO INSURE THE INTEGRITY OF THE RESULTS AND
COMPLIANCE WITH QA/QC GOALS AND REQUIREMENTS.



UNDER SUPERFUND, THE POTENTIAL RESPONSIBLE PARTY IS ENCOURAGED TO CONDUCT THE RI/FS WORK WITH
EPA OVERSIGHT IN ACCORDANCE WITH AN APPROVED WORK PLAN, WHICH INCLUDES A QA/QC PLAN, AS WELL AS
A WORKER HEALTH AND SAFETY PLAN.

QUESTION 2.

WERE CONTROLS APPLIED?

RESPONSE:  IN ALL CASES, CONTROLS WERE APPLIED TO DETERMINE THE ACCURACY OF THE MEASUREMENTS. 
EACH QUARTER, SEVEN INDOOR AND THREE OUTDOOR DETECTORS, 10% OF EACH TYPE OF DETECTOR, WERE
EXPOSED TO KNOWN RADON CONCENTRATIONS AND ANALYZED TO ESTABLISH CALIBRATION FACTORS TO ADJUST
THE FIELD MEASUREMENTS.  PLACEMENT AND RETRIEVAL OF FIVE QUARTERS OF RADON MONITORING WAS
AUDITED BY EPA'S OVERSIGHT CONTRACTOR.

QUESTION 3.

HOW IS THE OUTDOOR AIR TESTED FOR RADON?

RESPONSE:  AIR CONTAINING RADON DIFFUSES THROUGH A FILTER INTO A DETECTOR CHAMBER CONTAINING A
SPECIAL PLASTIC DETECTOR.  ALPHA PARTICLES FROM THE DECAY OF RADON OR DAUGHTER PRODUCTS PRODUCED
WITHIN THE DETECTOR VOLUME STRIKE THE PLASTIC DETECTOR AND PRODUCE A TRACK IN THE PLASTIC.  THE
INTEGRAL NUMBER OF ALPHA-TRACKS GENERATED OVER A GIVEN EXPOSURE PERIOD ARE CHEMICALLY ENHANCED,
COUNTED AND CALIBRATED RELATIVE TO THE RESPONSE OF THE DETECTOR SYSTEM TO KNOWN RADON
CONCENTRATIONS.  SINCE AN INTEGRAL NUMBER OF ALPHA-TRACKS ACCUMULATED FOR A GIVEN EXPOSURE
PERIOD ARE COUNTED, USUALLY THREE-MONTHS, THE SYSTEM MEASURES THE AVERAGE RADON CONCENTRATION
FOR THE PERIOD.

QUESTION 4.

WOULD THE OUTDOOR RESULTS HAVE BEEN DIFFERENT IF MONITORS WERE PLACED CLOSE TO THE GROUND, OR AT
A HIGHER ELEVATION? 

RESPONSE:  PROBABLY TO SOME EXTENT, BUT THE OBJECTIVE WAS TO MEASURE RADON AT BREATHING HEIGHT.

QUESTION 5.

WHAT WAS EPA TRYING TO MEASURE WITH OUTDOOR MONITORS?

RESPONSE:  THE PURPOSE OF THE OUTDOOR MONITORS WAS TO DETECT RADON LEVELS IN THE SUBDIVISIONS,
AND TO DETERMINE WHETHER THERE WAS A SIGNIFICANT CONTRIBUTION OF RADON TO THE SUBDIVISIONS FROM
THE HOMESTAKE FACILITY.

QUESTION 6.

HOW WAS IT CONCLUDED THAT THE MAIN SOURCE OF INDOOR RADON WAS FROM THE HOMES?

RESPONSE: IT WAS NOTED THAT THE OUTDOOR RADON CONCENTRATIONS WERE TYPICALLY LESS THAN THE INDOOR
RADON LEVELS AND THERE DID NOT APPEAR TO BE AN OBVIOUS RELATION BETWEEN INDOOR AND OUTDOOR RADON
CONCENTRATIONS AND THE MILL.  LOCAL RADON SOURCES UNDER THE BUILDINGS THAT EXCEEDED 4 PCI/L,
COMBINED WITH THE QUALITY OF HOME CONSTRUCTION PROVIDED A REASONABLE INTERPRETATION OF THE
ELEVATED RADON CONCENTRATIONS OBSERVED IN EIGHT HOMES.  ANY SMALL OUTDOOR INCREMENT PRODUCED BY
THE MILL DID NOT SIGNIFICANTLY EFFECT THE INDOOR RADON LEVELS.

QUESTION 7.



WAS THERE SAMPLING MADE NORTH AND EAST OF THE MILL AND HOW DO THE MEASUREMENTS CORRELATE WITH
THIS STUDY?

RESPONSE:  AS A LICENSE REQUIREMENT WINDBLOWN TAILINGS IN THESE AREAS WERE SCRAPPED AND PLACED
BACK ON THE TAILINGS PILE.  PERHAPS A SQUARE MILE OF SURFACE WAS INVOLVED.  THESE ACTIONS ARE
UNDER NRC SUPERVISION AND AUTHORITY.

THERE ARE 19 OUTDOOR RADON MONITORS DISTRIBUTED THROUGHOUT THESE AREAS, AT LEAST FOUR ON THE
SOUTHWEST HOMESTAKE BOUNDARY, WHICH ARE REQUIRED BY THE NRC OPERATING LICENSE.  THE AVERAGE
HISTORICAL RESULTS FROM THE FOUR MONITORS WERE IN THE RANGE 1.8-2.7 PCI/L, WITH TWO OF THE
MONITORS AVERAGING SLIGHTLY HIGHER THAN THE ANNUAL OUTDOOR AVERAGE OF 1.9 PCI/L IN THE
SUBDIVISIONS.  THE RADON AVERAGES NORTH OF THE HOMESTAKE FACILITY (15 MONITORS) RANGED FROM
ABOUT 0.8 TO 4.7 PCI/L, WITH THE HIGHEST CONCENTRATIONS NEAR URANIUM MINE SHAFTS.  THESE DATA
WERE COMPARED ONLY QUALITATIVELY WITH THE STUDY RESULTS.

QUESTION 8.

ARE THE RESULTS OF THE NRC MONITORING VARIABLE OR CONSISTENT? RESPONSE:  AVERAGE OUTDOOR RADON
CONCENTRATIONS RANGE FROM ABOUT 0.8 TO 4.7 PCI/L ACCORDING TO DATA COLLECTED UNDER NRC
SUPERVISION AND AUTHORITY.  THE HIGHEST RADON LEVELS ARE ASSOCIATED WITH URANIUM MINE AREAS
BETWEEN FOUR AND FIVE KILOMETERS NORTH OF THE HOMESTAKE FACILITY.  MONITORS LOCATED NORTH OF THE
FACILITY, AND WITHIN A TWO KILOMETER RADIUS, RANGE BETWEEN 1.4 AND 2.9 PCI/L. 

QUESTION 9.

WHY CAN'T RADON GET INTO THE WATER PIPES?

RESPONSE:  RADON FROM RADIUM IN THE SOIL UNDER A DWELLING CAN MOVE INTO THE HOUSE BY PASSING
THROUGH THE SPACE AROUND PIPES WHERE THE PIPES PASS THROUGH THE DWELLING FLOOR.  HOWEVER, RADON
CANNOT DIFFUSE THROUGH THE PIPES AND ENTER THE WATER' SINCE THE DIFFUSION OF RADON THROUGH
PLASTIC OR METAL PIPE IS VERY LOW, AND THE RADON WOULD RADIOACTIVELY DECAY BEFORE IT REACHED THE
WATER.  IN ORDER THAT THE WATER SUPPLY CONTRIBUTE TO THE INDOOR RADON CONCENTRATION DUE TO
DOMESTIC WATER USAGE, THE RADON LEVELS IN WATER MUST BE RELATIVELY HIGH.  FOR EXAMPLE, 10,000
PCI OF RADON PER LITER OF WATER IS ESTIMATED TO PRODUCE AN INCREASE IN THE INDOOR RADON
CONCENTRATION OF ABOUT 1 PCI/L.  THE SUBDIVISIONS ARE ON THE MILAN WATER SUPPLY.

QUESTION 10.

PLEASE RE-ITERATE THE DISTRIBUTION OF DWELLINGS HAVING ANNUAL INDOOR RADON CONCENTRATIONS
EXCEEDING 4 PCI/L AND THERE RESPECTIVE RELATION TO OUTDOOR RADON LEVELS.

RESPONSE:  SIX HOMES ARE IN MURRAY ACRES, TWO IN BROADVIEW ACRES. AS NOTED IN THE VIEWGRAPH, THE
HOUSES WITH ELEVATED INDOOR RADON CONCENTRATION ARE NOT DISTRIBUTED IN A DISCERNABLE PATTERN
RELATIVE TO THE MILL LOCATION.  HIGH INDOOR CONCENTRATIONS WERE FOUND ONLY IN FRAME HOUSES AND
NOT IN A SINGLE TRAILER.  ALSO THE OUTDOOR RADON CONCENTRATIONS OBSERVED NEAR EACH DWELLING WERE
LOWER.

QUESTION 11.

EXPLAIN WHY WINDBLOWN TAILINGS ARE NOT A SOURCE OF RADON IN THE SUBDIVISION?

RESPONSE:  FOR THE HOUSES EXCEEDING 4 PCI/L ANNUAL AVERAGE, GAMMA EXPOSURE MEASUREMENTS WERE
MADE IN THE NEAR VICINITY OF THE DWELLINGS AND IN EACH ROOM OF THE HOUSES.  IN ADDITION, A
LIMITED SOIL SAMPLING PROGRAM WAS UNDERTAKEN IN CRAWL SPACES OR ADJACENT TO SLABS ON GRADE.  THE



RESULTS FROM THIS LIMITED ASSESSMENT OF POTENTIALLY WINDBLOWN MATERIAL DID NOT INDICATE THAT
WINDBLOWN TAILINGS WERE SIGNIFICANT IN THE SOIL IN THE VICINITY OF THESE HOUSES.  SOIL SAMPLE
ANALYSIS ALSO DID NOT INDICATE THE PRESENCE OF ELEVATED RADIUM OR URANIUM.

QUESTION 12.

DISCUSS THE GROUNDWATER DISCHARGE PLAN.

RESPONSE:  THE GROUNDWATER DISCHARGE PLAN IS A STATE RESPONSIBILITY AND THIS PLAN HAS BEEN
RECENTLY RENEWED.  PRESENT RESULTS OF WATER SAMPLING IN THE SUBDIVISION INDICATE THAT THE
GROUNDWATER QUALITY, PARTICULARLY SELENIUM, HAS LARGELY RETURNED TO ESSENTIALLY BACKGROUND
CONDITIONS.  INFORMATION IS AVAILABLE AT THE STATE OFFICE IN SANTA FE.

QUESTION 13.

WHAT IS THE SITUATION OF WINDBLOWN TAILINGS IN THE SUBDIVISIONS, AND WHAT HAS NRC REQUIRED OF
HOMESTAKE ON THIS TOPIC?

RESPONSE:  ANALYSIS OF WINDBLOWN TAILINGS WAS LIMITED TO THE AREA IN THE VICINITY OF THOSE
HOUSES THAT EXCEEDED THE 4 PCI/L ANNUAL INDOOR RADON GUIDELINE.  THE NRC HAS IDENTIFIED AREAS TO
THE NORTH AND EAST OF THE MILL THAT HAVE BEEN IMPACTED BY WINDBLOWN MATERIAL AND HAS REQUIRED
AND OVERSEEN HOMESTAKE'S CLEANUP EFFORTS AS PART OF HOMESTAKE'S LICENSE REQUIREMENT.  NRC ALSO
REQUIRES OUTDOOR RADON MONITORING AT 19 LOCATIONS SURROUNDING THE HOMESTAKE SITE, FOUR OF WHICH
ARE SITUATED BETWEEN THE SUBDIVISIONS AND THE HOMESTAKE MILL AND TAILINGS EMBANKMENTS.

QUESTION 14.

CAN EPA SAY THAT THERE ARE NOT SUBSTANTIAL AMOUNTS OF WINDBLOWN TAILINGS IN THE SUBDIVISION?

RESPONSE:  SEE RESPONSE TO QUESTION 13.

QUESTION 15.

TO WHAT EXTENT HAVE TAILINGS BEEN STABILIZED?

RESPONSE:  THERE ARE TWO TAILINGS PILES ON THE HOMESTAKE SITE, ONE ACTIVE, THE OTHER INACTIVE. 
THE INACTIVE PILE HAS BEEN STABILIZED TO DATE WITH AN INTERIM SOIL COVER, APPROXIMATELY 6 INCHES
IN THICKNESS.  MEASURES TAKEN TO DATE TO REDUCE EROSION OF THE ACTIVE TAILINGS PILE INCLUDE USE
OF EROSION CONTROL BLANKETS, USED TIRES, WETTING WITH WATER, AND WITH CHEMICAL AGENTS WHICH FORM
A CRUST ON THE TAILINGS SURFACE.

QUESTION 16.

WHAT WOULD YOU EXPECT INDOOR-OUTDOOR RADON CONCENTRATIONS TO LOOK LIKE OVER THE NEXT COUPLE OF
YEARS IN THE SUBDIVISIONS?

RESPONSE:  PROVIDED THAT METEOROLOGICAL CONDITIONS DO NOT CHANGE ABRUPTLY IN THE GRANTS AREA,
AND ASSUMING THAT HOMEOWNER LIVING HABITS REMAIN PRETTY MUCH THE SAME AS OVER THE PREVIOUS TWO
YEARS, EPA WOULD NOT EXPECT RADON LEVELS IN THE SUBDIVISIONS AREA TO BE SUBSTANTIALLY DIFFERENT 
IN THE FUTURE.

NRC LICENSE REQUIREMENTS, WHICH INCLUDE CONTINUED OUTDOOR RADON MONITORING AND THE DELINEATION
OF WINDBLOWN TAILINGS THROUGH RADIOLOGICAL SURVEYS, ARE INTENDED TO ASSURE COMPLIANCE WITH HUMAN
HEALTH STANDARDS FOR RADIOACTIVITY AT URANIUM MILL FACILITIES. 



QUESTION 17.

WHAT ARE EPA'S FUTURE PLANS RELATED TO HOMESTAKE?

RESPONSE:  LICENSING CONDITIONS WILL CONTINUE TO BE IMPLEMENTED AND OVERSEEN BY THE NRC. 
CONTINUAL SURVEYING AND CLEANUP OF WINDBLOWN TAILINGS WILL BE REQUIRED.  EVENTUALLY, COMPLETE
RECLAMATION OF THE SITE AND IMPACTED VICINITY PROPERTIES WILL OCCUR AS REQUIRED BY NRC
REGULATIONS.  IN PLACE BOUNDARY RADON MONITORS WILL CONTINUE TO ENSURE THAT REGULATORY
COMPLIANCE IS MET.  THE EPA AND THE NRC WILL HAVE AN AGREEMENT TO DELINEATE RESPECTIVE
REGULATORY RESPONSIBILITIES FOR THE HOMESTAKE SITE.

THE FOLLOWING ARE RESPONSES TO ONE WRITTEN COMMENT RECEIVED BY EPA DURING THE PUBLIC COMMENT
PERIOD.

CONCERN 1.

HMC'S EROSION PROTECTION EFFORTS TO MITIGATE WINDBLOWN TAILINGS FROM ITS MAIN TAILINGS
EMBANKMENT ARE JUDGED TO BE INSUFFICIENT SINCE WIND BLOWN MATERIAL IS STILL OBSERVED IN THE
DIRECTION OF THE SUBDIVISIONS WHEN THE WIND DIRECTION IS FROM THE NORTH/NORTHEAST.

RESPONSE:  WINDBLOWN TAILINGS ARE A CONCERN IN SO FAR AS THE RADON PRODUCED POTENTIALLY MAY
IMPACT PUBLIC HEALTH IN THE UNRESTRICTED, OFF-SITE ENVIRONMENT.  IT IS EPA'S UNDERSTANDING THAT
IMPROVEMENTS TO REDUCE THE EXTENT OF WIND EROSION HAVE BEEN MADE THROUGH THE USE OF CRUST
FORMING AGENTS, NET BLANKETS, TIRES AND FENCING.  TO COMPLIMENT THESE ACTIVITIES, CLEANUP
REQUIREMENTS FOR THE OFF-SITE ENVIRONMENT HAVE ALSO BEEN IMPOSED AS A LICENSING CONDITION BY THE
NRC.  RECENT IMPLEMENTATION OF THESE REQUIREMENTS TOOK PLACE IN 1988 RESULTING IN THE CLEANUP OF
THE MAIN IMPACTED AREAS TO THE NORTH OF THE COUNTY ROAD ADJACENT TO THE MAIN PROPERTY, AS WELL
AS EAST OF HWY. 53 (RI FIGURE 15).  SUCH EFFORTS ARE EXPECTED TO PERIODICALLY CONTINUE, AND A
COMPLETE SURVEY AND CLEANUP OF ALI POTENTIALLY IMPACTED VICINITY PROPERTIES WILL BE A NRC
IMPOSED CONDITION OF FINAL REMEDIAL ACTION AND MILL CLOSURE.  PUBLIC EXPOSURE TO RADIOACTIVE,
AIRBORNE PARTICULATES IN THE OFF-SITE UNRESTRICTED AREAS TO THE SOUTH AND SOUTHWEST OF THE SITE
IS CONTINUALLY ASSESSED ON THE SITE BOUNDARIES AS A NRC LICENSING REQUIREMENT.  COMPLIANCE WITH
10 CFR 40 WILL BE OVERSEEN BY THE NRC AND REVIEWED BY THE EPA.

HOWEVER, FROM THE PERSPECTIVE OF THIS RADON STUDY THE ISSUE OF CONCERN IS WHETHER THE WINDBLOWN
TAILINGS SIGNIFICANTLY IMPACT INDOOR RADON CONCENTRATIONS IN THE SUBDIVISIONS.  THIS ISSUE WILL
HE ADDRESSED MORE FULLY IN RESPONSE TO CONCERN 5. 

CONCERN 2.

EPA HAS STATED THAT THE IN-PLACE AQUIFER RESTORATION PROGRAM HAS LARGELY FLUSHED MILL GENERATED
GROUNDWATER CONTAMINANTS FROM THE ALLUVIUM AND UPPER CHINLE AQUIFERS.  WOULD EPA PROVIDE
EVIDENCE TO SUPPORT THIS OBSERVATION AND STATE ITS OFFICIAL OPINION AS TO THE HOW LONG THIS
RESTORATION PROGRAM WILL BE CONTINUED?

RESPONSE:  THE NEW MEXICO ENVIRONMENTAL IMPROVEMENT DIVISION (NMEID) MONITORS WELLS IN THE
SUBDIVISIONS TO ASSESS THE PERFORMANCE OF THE PUMP BACK SYSTEM ON A SEMI-ANNUAL BASIS.  THE
WATER SAMPLING DATA IS A MATTER OF PUBLIC RECORD AND MAY BE OBTAINED FROM THE NMEID.  A REVIEW
OF THIS DATA CAN BE MADE TO INDIVIDUALLY JUDGE THE SUCCESS OF THIS SYSTEM TO RESTORE WATER
QUALITY IN THE ALLUVIAL AND UPPER CHINLE AQUIFERS.

THE MAINTENANCE OF A GROUNDWATER CONTROL PROGRAM AND ASSOCIATED DOWNGRADIENT WELL MONITORING
PROBABLY WILL BE REQUIRED THROUGHOUT THE OPERATION OF THE MILL TO ENSURE THAT GROUNDWATER
CONTAMINATION IS RESTRICTED TO THE ON-SITE ENVIRONMENT.  UPON MILL CLOSURE, SITE RECLAMATION IS



EXPECTED TO OCCUR IN ACCORDANCE WITH NRC REGULATIONS (10 CFR 40, APPENDIX A) AND LICENSING
REQUIREMENTS.  NRC REQUIREMENTS WILL DICTATE DESIGN CONSIDERATIONS TO COMPLY WITH APPROPRIATELY
ACCEPTED LONG-TERM GROUNDWATER QUALITY RELATIVE TO THE STABILIZED TAILINGS PILES.  LONG-TERM
GROUNDWATER CORRECTIVE ACTION WILL INCLUDE POINTS OF COMPLIANCE, AND GROUND WATER PROTECTION
STANDARDS TO BE MET (SUCH AS BACKGROUND WATER QUALITY, MAXIMUM OR HEALTH BASED ALTERNATE
CONCENTRATION LIMITS).  THE NMEID WILL WORK CLOSELY WITH NRC ON THE DIRECTION OF THE CORRECTIVE
ACTION PROGRAM.

CONCERN 3.

THE HISTORICAL SECTION OF THE RI HAS MISTAKENLY PORTRAYED THE COMMUNITY'S IRRIGATION WELL AS
1000 FEET DEEP.  THE ACTUAL MURRAY ACRES IRRIGATION WELL OF 585-FEET PUMPING WATER FROM THE SAN
ANDRES FORMATION. FURTHERMORE, MOST OF THE HOMEOWNERS USE SHALLOW WELLS, 90-300 FEET DEEP, TO
IRRIGATE YARDS AND GARDENS USING THE ALLUVIAL AND UPPER CHINLE FORMATIONS.

RESPONSE: THE FINAL RI REPORT ACKNOWLEDGES THAT THE SAN MATEO ALLUVIUM, UPPER CHINLE AND SAN
ANDRES FORMATION AQUIFERS HAVE BEEN USED FOR IRRIGATION WATER IN THE PAST.  THE FS STATES THAT
SIGNIFICANT IRRIGATION IS DERIVED FROM THE SAN ANDRES FORMATION (APPROXIMATELY 1000 FEET DEEP). 
THIS STATEMENT WAS NOT INTENDED TO REFER SPECIFICALLY TO THE 585-FOOT DEEP IRRIGATION WELL IN
MURRAY ACRES (WELL LOG #806 ON FILE WITH NMEID).  THERE ARE A NUMBER OF SAN ANDRES WELLS IN THE 
SUBDIVISIONS AREA WHICH ARE USED FOR IRRIGATION. THESE WELLS HAVE A RANGE OF DEPTHS, AND HAVE AN
AVERAGE DEPTH OF APPROXIMATELY 1000 FEET.

CONCERN 4.

IN AN OFF-THE-RECORD STATEMENT BY MR. KENNEDY OF HMC, IT WAS DIVULGED THAT THERE WAS NO EVIDENCE
OF WINDBLOWN TAILINGS OUTSIDE OF HMC'S PROPERTY.  THIS STATEMENT DIRECTLY CONTRADICTS A 1979 NRC
STUDY, WHICH IMPLIED THAT RA-226 AND PB-210 SURFACE SOIL CONTAMINATION COULD BE DISTINGUISHED
ABOVE BACKGROUND AT DISTANCES UP TO 5 MILES FROM HMC'S MILL.  IN ADDITION, THIS ARTICLE
INDICATED THAT WINDBLOWN CONTAMINATION RESIDING IN THE UPPERMOST FOUR CENTIMETERS (CM) OF
TOPSOIL IS CONTRIBUTING ABOUT 1.6 CI PER DAY ABOVE THE NATURAL BACKGROUND.

RESPONSE:  EPA WAS NOT A PARTY TO THE REFERRED CONVERSATION AND, THEREFORE, WILL RESTRICT ITS
RESPONSE TO A SUBSTANTIVE INTERPRETATION OF THE ARTICLE CITED.

THE SOIL SAMPLING PLAN IMPLEMENTED WAS LIMITED TO RADIAL TRANSECTS (22.5 DEGREE) WITH SOIL
SAMPLES COLLECTED AT 0.5, 1.0, 2.0, 3.0, 4.0 AND 5.0 MILE INCREMENTS.  APPROXIMATELY 20 SOIL
SAMPLES WERE IN THE SUBDIVISIONS AREA.  THE RADIUM-226 SOIL CONCENTRATION ISOPLETHS ESSENTIALLY
REFLECT THE WIND ROSE DISTRIBUTION WITH THE MAJOR WINDBLOWN CONTAMINATION PLUME IN THE
NORTH/NORTHEASTERN DIRECTIONS. SOIL CONCENTRATIONS ELEVATED 2.3 PCI/G ABOVE BACKGROUND ARE
OBSERVED AS FAR AS 5 MILES TO THE NORTH/NORTHEAST OF THE HMC SITE.  HOWEVER, IN THE SOUTH/
SOUTHWEST DIRECTION, THIS 2.3 PCI/G CONTOUR IS ONLY ABOUT 1.2 MILES FROM THE MAIN EMBANKMENT
CENTER.  THE NEXT HIGHEST CONCENTRATION CONTOUR IN THIS AREA, 4.5 PCI/G, LIES ABOUT 0.75 MILES
FROM THE SITE FOLLOWED BY A 9 PCI/L CONTOUR AT 0.5 MILES.  THE 9 PCI/L ISOPLETH APPEARS TO BE
ALMOST ENTIRELY WITHIN THE HMC PROPERTY BOUNDARY.

FROM THE LIMITED ANALYSIS PERFORMED ON THIS STUDY, IT APPEARS THAT ANY WINDBLOWN TAILINGS IN THE
SUBDIVISIONS WOULD BE ON THE ORDER OF THE SURFACE SOIL CLEANUP STANDARD ADOPTED BY THE EPA FOR
REMEDIATION OF INACTIVE URANIUM MILL SITES, 40 CFR 192, AND CONTAINED IN 10 CFR 40, APPENDIX A
FOR ACTIVE MILL SITES:  5 PCI/G ABOVE BACKGROUND AVERAGED OVER THE TOP 15 CM SOIL DEPTH AND A
100 M 2 AREA.  THE RADIOLOGICAL IMPACT OF THIS MATERIAL IN THE SUBDIVISIONS WOULD BE CONSIDERED
MINIMAL.

THE AREAS TO THE NORTH, NORTHEAST AND EAST OF THE SITE, THAT THE STUDY INDICATES MAY BE



CONTAMINATED ABOVE THE 5 PCI/L CLEANUP CRITERIA, ROUGHLY CORRESPOND TO THOSE ON-SITE AND
OFF-SITE AREAS RECENTLY CLEANED BY HMC AS AN NRC LICENSING REQUIREMENT (RI FIGURE 15). 
ACCORDINGLY, THE RADON FLUX CAPACITY OF THIS DISTRIBUTED MATERIAL HAS BEEN RETURNED TO THE NORTH
SIDE OF THE MAIN EMBANKMENT. SINCE THE CONTAMINATION IS MIXED WITH UNCONTAMINATED SOIL IN THE
REMOVAL OPERATIONS, THE EFFECTIVE EMISSION RATE IS PROBABLY REDUCED IN ITS PRESENT DISPOSITION.

FROM THE ABOVE DISCUSSION IT IS REASONABLE TO ASSUME THAT THE DOMINANT POTENTIAL OUTDOOR RADON
SOURCE IN THE VICINITY OF THE SUBDIVISIONS WOULD HE THE MAIN TAILINGS EMBANKMENT. AND NOT
OFF-SITE WINDBLOWN TAILINGS.

CONCERN 5.

THE EVIDENCE SUPPORTING THE NOTION THAT THE MAIN EMBANKMENT IS NOT SIGNIFICANTLY IMPACTING THE
RADON LEVELS IN THE SUBDIVISION IS INSUBSTANTIAL AND THE CONCLUSIONS MAY OR MAY NOT BE VALID.

RESPONSE:  THE MAIN OBJECTIVES OF THE STUDY'S WORK PLAN WAS TO DETERMINE WHETHER INDOOR RADON
CONCENTRATIONS IN SUBDIVISION RESIDENCES EXCEEDED THE 4 PCI/L ANNUAL GUIDELINE, TO IDENTIFY
SOURCES AND CONTRIBUTING MECHANISMS FOR RESIDENCES THAT EXCEEDED THIS RECOMMENDED LIMIT, AND
DETERMINE APPROPRIATE REMEDIES.  THE STUDY WAS LIMITED TO ONLY THE RESIDENCES IN THE
SUBDIVISIONS AND NOT A GENERAL STUDY OF INDOOR RESIDENTIAL RADON, NOR WAS AN EXTENSIVE
DETERMINATION OF BACKGROUND INCLUDED AS PART OF THE WORK PLAN. THEREFORE, THE INCLUSION OF HOMES
OUTSIDE THE STUDY AREA WAS NOT CONSIDERED APPROPRIATE OR RELEVANT TO THE ANALYSIS OF THE
PROBABLE CAUSES OF INDOOR RADON CONCENTRATIONS IN A PARTICULAR SUBDIVISION RESIDENCE THAT
EXCEEDED 4 PCI/L.

THE FACT THAT THE LENGTH OF TIME THAT A RESIDENCE HAS BEEN SITUATED ON A SITE WAS NOT CONSIDERED
IN THE STUDY DOES NOT APPEAR TO BE A SIGNIFICANT FLAW.  PRESUMABLY THIS ISSUE WAS RAISED TO
IMPLY THAT THE LONG-TERM ACCUMULATION OF WINDBLOWN TAILINGS WITHIN OR AROUND THE DWELLING COULD
SIGNIFICANTLY AFFECT INDOOR LEVELS.  AS NOTED IN THE DISCUSSION OF THE 1979 NRC REPORT,
WINDBLOWN TAILINGS IN THE AREA OF THE SUBDIVISIONS APPEARS TO BE MINIMAL.  ALTHOUGH THE
GAMMA-EXPOSURE MEASUREMENTS AND SOIL SAMPLE ANALYSIS PERFORMED AS PART OF THE RI STUDY WERE
LIMITED AND CONSIDERED ONLY DWELLINGS WITH INDOOR CONCENTRATIONS EXCEEDING THE ADOPTED
GUIDELINES THEY DID NOT INDICATE THAT A MORE COMPREHENSIVE STUDY OF WINDBLOWN TAILINGS WAS
JUSTIFIED.  ALSO, IT SHOULD BE NOTED THAT A SIX-INCH DEEP SOIL SAMPLING PROTOCOL IS CONSIDERED
APPROPRIATE TO ASSESS WINDBLOWN CONTAMINATION.

THE ISSUE OF INTEREST IS NOT WHETHER THE MILL INCREMENTALLY INCREASES THE OUTDOOR RADON
CONCENTRATIONS IN ITS VICINITY, BUT WHETHER THE INCREMENT SIGNIFICANTLY INFLUENCES INDOOR
CONCENTRATIONS.  THE GENERAL STRUCTURE FOR ATMOSPHERIC DISPERSION OF RADON FROM THE MAIN
TAILINGS EMBANKMENT WOULD BE SIMILAR TO THAT FOR PARTICULATES.  IF THE MEASURED OUTDOOR
CONCENTRATIONS CONSISTENTLY EXCEEDED INDOOR LEVELS ONE WOULD REASONABLY ASSUME THAT THE OUTDOOR
AIR COULD POTENTIALLY INFLUENCE THE INDOOR ENVIRONMENT.  HOWEVER, THE RI RESULTS INDICATE THAT
INDOOR CONCENTRATIONS, FOR THE MOST PART, ARE HIGHER THAN THE NEARBY OUTDOOR LEVELS.  
FURTHERMORE, THERE IS A CORRELATION OF INDOOR RADON CONCENTRATIONS WITH CONSTRUCTION QUALITY AND
DEPENDANCE OF OUTDOOR RADON CONCENTRATIONS WILL MILL LOCATION IS NOT READILY APPARENT. 
ACCORDINGLY, IT IS NOT UNREASONABLE TO CONCLUDE THAT ANY INCREMENTAL RADON CONTRIBUTION FROM THE
MILL IS NOT SIGNIFICANTLY IMPACTING INDOOR RADON CONCENTRATIONS AND THAT CONSTRUCTION
CHARACTERISTICS OF THE INDIVIDUAL DWELLINGS RELATIVE TO LOCAL SOIL RADIOACTIVITY TEND TO
DOMINATE.



TABLE 3
SUMMARY OF CORRECTED INDOOR RADON LEVELS (PCI/L) 

BY QUARTERLY AVERAGES AND SUBDIVISIONS

   SUBDIVISION                      QUARTERLY AVERAGE RADON
   CONCENTRATION' PCI/L

                     1 - 2    1 - 3    1 - 4     2 - 5    1 & 5 + 2 - 4A

   BROADVIEW ACRES  2.8(27)B  2.6(27)  2.5(26)   2.6(25)    2.5(25)

   FELICE ACRES     2.0( 7)   1.9(6)    1.8( 6)  1.7( 6)    1.7(6)

   MURRAY ACRES     4.1(19)   3.8(19)   3.6(19)  3.7(18)    3.6(18)

   PLEASANT VALLEY
   ESTATES          2.1(12)    2.3(12)   2.2(11)  2.3(10)   2.2(10)

   CORRECTED TOTAL
   AVERAGE          3.0(65)    2.8(64)   2.7(62)  2.8(59)   2.7(59)C

A THE VALUES IN THIS COLUMN  WERE  CALCULATED  BY AVERAGING THE VALUES FOR THE 1ST AND 5TH

QUARTERS AND USING THIS AVERAGE (REPRESENTING A WEIGHTED 1ST QUARTER) TO THEN AVERAGE WITH
QUARTERS 2 - 4.

B   THE NUMBERS IN PARENTHESES REPRESENT THE NUMBER OF MEASUREMENTS.

C   THIS VALUE IS THE TWELVE-MONTH AVERAGE RADON LEVEL IN PCI/1 FOR THE 59 RESIDENCES STUDIED
IN THE FOUR SUBDIVISIONS.

TABLE 4

SUMMARY OF CORRECTED OUTDOOR RADON LEVELS (PCI/L) BY QUARTERLY AVERAGES

   PARAMETER                      QUARTERLY AVERAGE RADON CONCENTRATION'
   PCI/L
                         1 - 2   1 - 3   1 - 4   2 - 5    1 & 5 + 2 - 4A

CORRECTED TOTAL AVERAGE   1.6    1.6       1.5     2.2       1.9B
NUMBER OF MEASUREMENTS    28     28         28      28       28

A   THE VALUES IN THIS COLUMN WERE CALCULATED BY AVERAGING THE VALUES FOR THE 1ST AND 5TH
QUARTERS AND USING THIS AVERAGE (REPRESENTING A WEIGHTED 1ST QUARTER) TO THEN AVERAGE WITH
QUARTERS 2 - 4,

B   THIS VALUE IS THE TWELVE-MONTH AVERAGE  RADON  LEVEL IN PCI/I FOR THE 28    OUTDOOR
MONITORING STATIONS STUDIED IN THE FOUR SUBDIVISIONS.



TABLE 5

INDOOR RADON CONCENTRATIONS
(CORRECTED TWELVE-MONTH AVERAGES IN PCI/1)

FOR FRAME HOUSES AND TRAILERS

   SUBDIVISION                     FRAME HOUSES
   TRAILERS
                                RADON (PCI/L) NUMBER        RADON (PCI/L
   NUMBER

   BROADVIEW ACRES               3.1     12                  2.0    13
   FELICE ACRES A                --      --                  1.7    6
   MURRAY ACRES                  4.0      12                  2.6    6
   PLEASANT VALLEY
   ESTATES                       3.0       3                  1.9    7
   ALL SUBDIVISIONS              3.6      27                  2.0    32

   A   FELICE ACRES CONTAINS ONLY TRAILERS.

TABLE 6

INDOOR CORRECTED RADON CONCENTRATIONS (12-MONTH AVERAGES)
BASED ON GENERAL CONSTRUCTION TYPE AND

QUALITY OF RESIDENCE

   RADON PROBABILITY  TOTAL NUMBER   NUMBER OF    NUMBER OF      NUMBER OF
   GROUP   PCI/1      OF RESIDENCES  FRAME/CRAWL  FRAME/SLAB     TRAILERS

   1.5 - 2.2             24          0           1*          23

   2.2 -  4.7            32         17B         6            9C

   4.7 -  6.7             3          2           1            0

   TOTALS                59         19          8            32

   4.0 -  6.7             8          6           2            0

   A  THE LOWEST INDOOR RADON LEVEL IN A HOUSE IS 2.0 PCI/1.

   B  THIS INCLUDES ONE HOUSE WITH A BASEMENT.

   C  THE HIGHEST INDOOR RADON LEVEL IN A TRAILER IS 3.4 PCI/1.


